In the present era, percutaneous nephrolithotomy (PCNL) is the standard treatment for large (>2 cm) renal or staghorn renal stones. Both air and iodinated contrast has been used to opacify the pelvicalyceal system (PCS) before the dilatation of the tract. There are rare reports of air embolism following air pyelogram on mere presumptions. Materials and Methods: This is a prospective observational study. A total of 164 patients underwent PCNL in which air was used to opacify the PCS by placing a ureteric catheter for initial access. Results: None of our patients developed any complication during the procedure or in the postoperative period, which could be attributed to air embolism. Conclusions: The present study ascertains that using air for opacification of PCS for initial puncture access is a safe and acceptable alternative to iodinated contrast. Garg, et al.: Safety of air pyelogram during initial access
INTRODUCTION
Percutaneous nephrolithotomy (PCNL) was first reported in 1976. [1] In the present era, PCNL is the standard treatment for large (>2 cm) renal or staghorn stones. [2] Fluoroscopy is most commonly used to achieve initial access to the pelvicalyceal system (PCS) during PCNL. [3] Both air and iodinated contrast has been used to delineate PCS before the dilatation of the tract. [4] Using air to enhance the PCS has certain advantages such as initial filling of the posterior calyx, reduced risk of extravasation, and reduced radiation exposure. [5] However, there are reports that air embolism may take place during air pyelography. [6] [7] [8] [9] We here report our observation using air to enhance the PCS while performing PCNL.
MATERIAL AND METHODS
This prospective observational study was conducted between June 2016 and May 2018 in our department. During this period, 164 PCNL procedures were done. In all procedures, air was used to enhance the PCS. All these procedures were done in the prone position and putting ureteric catheter beforehand in the lithotomy position using the rigid cystoscope. About 15-30 ml of room air was instilled through ureteric catheter to enhance the PCS [ Figure 1 ]. The initial puncture was done using 18G,
DISCUSSION
PCNL is the preferred treatment for large renal stones. [10] Although fluoroscopy, ultrasonography, and computed tomography are being used to achieve the initial access to PCS, it is the fluoroscopy which is commonly used by urologists worldwide to achieve the initial access to PCS. [3] Both air and iodinated contrast has been used to enhance the PCS before the dilatation of the tract. [4] However, there is skepticism among the urologists about using air to enhance the PCS. This is despite the established advantages of air, such as no risk of extravasation, no risk of contrast allergy, and preserving the differentiation between residual stone and residual contrast, in case iodinated contrast was used to enhance the PCS. The most common complication reported in literature using air to enhance the PCS is air embolism. However, these are only case reports or mere presumptions with no concrete scientific data to support this. [6] [7] [8] [9] For example, Parikh et al. reported venous air embolism in a 32-year-old patient during PCNL when air was used to enhance the PCS. During procedure, end-tidal Co 2 and SPO 2 dropped and hemodynamic instability ensued. They suspected air embolism as a probable cause after excluding other possibilities. [9] However, this was only a mere presumption without any clinical evidence. Similarly, Basiri et al. reported neurologic complications (cerebrovascular accident) in 11 patients who had undergone PCNL in various centers in Iran where air was used to enhance the PCS. They presumed that these neurologic complications were due to air embolism due to air pyelography. However, majority of their patients had some predisposing factors for developing cerebrovascular accident, such as patent foramen ovale, aortic valve insufficiency, hypokinetic ventricular wall, and hypercoagulable state. [8] 15 cm two-piece needle. 0.035″ hydrophilic guidewire was passed through the lumen of the needle and parked into PCS [ Figure 2 ]. We use Bull's eye technique to puncture the PCS. We have been using Alken telescopic dilators for the dilatation of the tract. Depending on the stone size, we dilate the tract maximum up to 30 Fr and deploy the appropriate size Amplatz sheath. At the end of the procedure, a double J stent was deployed, and percutaneous nephrostomy tube was placed routinely. More than one puncture was done only for large or staghorn stones. Duration of access was calculated from after lithotomy followed by prone positioning of the patient. Duration of radiation exposure during access was noted.
RESULTS
The results are summarized in Table 1 . A total of 164 patients underwent PCNL at our institute during the study. One hundred and thirteen patients were male and 97 patients had the involvement of the right kidney. Seven (4.25%) patients needed more than one tract for complete stone removal. Post-PCNL fever developed in seven (4.25%) patients. None of our patients developed anesthetic complication during surgery, and all procedures were uneventful. Postoperative blood transfusion was required in seven (4.25%) patients. Mean hospital stay was 3.04 days, with a minimum of 3 days and maximum of 4 days. Follow-up images showed residual stones in only four (2.43%) patients. In our center, we are regularly performing PCNL using air to opacify the PCS. In this study, 164 patients underwent PCNL. None of our patients developed any complication during the procedure or in the postoperative period, which could be attributed to air embolism. Jangid et al. compared antegrade air pyelogram and retrograde air pyelogram for initial puncture access during PCNL. They did not report any case of air embolism in their study. [4] Our results are comparable to their retrograde air pyelogram group. The contrasting feature of this study is that we only used retrograde air pyelogram for initial puncture access. Lipkin et al. studied whether air pyelogram was associated with a decrease in radiation exposure compared with standard retrograde pyelogram. They concluded that air retrograde pyelogram was associated with decreased radiation exposure during PCNL when compared with a contrast retrograde pyelogram. [5] Similar to this study, they also did not report any case of air embolism while using air to opacify the PCS.
CONCLUSIONS
This study ascertains that initial access for PCNL using air for opacification of PCS is a safe and acceptable alternative to iodinated contrast. However, further studies are needed to confirm this.
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